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Abstract 

The 32-dimensional compounding fields and their quantum interplays in the trigintaduonion 
space can be presented by analogy with octonion and sedenion electromagnetic, gravitational, 
strong and weak interactions. In the trigintaduonion fields which are associated with the 
electromagnetic, gravitational, strong and weak interactions, the study deduces some 
conclusions of field source particles (quarks and leptons) and intermediate particles which are 
consistent with current some sorts of interaction theories. In the trigintaduonion fields which 
are associated with the hyper-strong and strong-weak fields, the paper draws some predicts 
and conclusions of the field source particles (sub-quarks) and intermediate particles. The 
research results show that there may exist some new particles in the nature. 

Keywords: sedenion space; strong interaction; weak interaction; quark; sub-quark. 
1. Introduction 

Nowadays, there still exist some movement phenomena which can't be explained by current 
sub-quark field theories. Therefore, some scientists bring forward some new field theories to 
explain the strange phenomena in the strong interaction and weak interaction etc. 

A new insight on the problem of the sub-quark movement and their interactions can be 
given by the concept of trigintaduonion space. According to previous research results and the 
'SpaceTime Equality Postulation' [1-5], the eight sorts of interactions in the paper can all be 
described by quaternion spacetimes. Based on the conception of space verticality etc., these 
eight types of quaternion spacetimes can be united into the 32-dimensional trigintaduonion 
space. In the trigintaduonion space, the characteristics of eight sorts of interactions can be 
described by single trigintaduonion space uniformly. 

By analogy with the octonionic and sedenion fields, four sorts of trigintaduonion fields 
which consist of octonionic fields H-S, S-W and E-G etc., can be obtained in the paper. The 
paper describes the trigintaduonion fields and their quantum theory, and deduces some 
predicts and new conclusions which are consistent with the current sub-quark theories etc. 
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2. Compounding fields in trigintaduonion spaces 

Through the analysis of the different fields in the octonionic and sedenion spaces, we find that 
each interaction possesses its own spacetime, field and operator in accordance with the 
'SpaceTime Equality Postulation' . In the sedenion spaces, sixteen sorts of sedenion fields can 
be tabulated in Table 1, including their operators, spaces and fields. 



Table 1 . The compounding fields and operators in the different sedenion spaces 



operator 


X H -s/k x H -s +< > 


w/k\ w 

+J4. H -s/k A H -S 


O + HpC /k B FT 

+Sh-s / k B H -s 


0+5 H w/k s «w 

v H-W ' lv H-W 

+Sh-s / k S H-s 


space 


octonion space 
H-S 


sedenion space 
SW-HS 


sedenion space 
EG-HS 


sedenion space 
HW-HS 


field 


H-S 


SW-HS 


EG-HS 


HW-HS 












operator 


0+X H s/k X H<! 
v *' v H-S ' R H-S 

+Xs-w / k x s-w 


J4-s-w/k A S -w+0 


O + Sfp /k B pr 

+Ss-w / k B s-w 


O+Sh w/k S HW 
v H-W ' lv H-W 

+Ss-w / k s s-w 


space 


sedenion space 
HS-SW 


octonion snace 
S-W 


sedenion space 
EG-SW 


sedenion space 
HW-SW 


field 


HS-SW 


s-w 


EG-SW 


HW-SW 












operator 


0+X H -s/k x H -s 

+%E-G 1 k X e-G 


O+JZls-w/^s-w 
+JZL E . G /k A &G 


S E . G /k B E . G +o 


O+S H-W / k S h-W 

+ Se-g / k s E- G 


space 


sedenion space 
HS-EG 


sedenion space 
SW-EG 


octonion space 
E-G 


sedenion space 
HW-EG 


field 


HS-EG 


SW-EG 


E-G 


HW-EG 












operator 


0+X H - S /k x H -s 
+Xh-w / k x H-W 


0+^ S -w/k A S -w 

+J4-H-W / k A H-W 


0+S E . G /k B E . G 
+2 h-w / k B H-W 


Sh-w / k s H-W +^ 


space 


sedenion space 
HS-HW 


sedenion space 
SW-HW 


sedenion space 
EG-HW 


octonion space 
H-W 


field 


HS-HW 


SW-HW 


EG-HW 


H-W 



In the Cayley-Dickson algebra, there exists the Cayley-Dickson construction [6]. This is the 
process based on which the 2n-dimensional hypercomplex number is constructed from a pair 
of (2n-l)-dimensional hypercomplex numbers, where n is a positive integer. This is 
accomplished by defining the multiplication rule for the two 2n-dimensional hypercomplex 
numbers in terms of the four (2n-l)-dimensional hypercomplex numbers. The 2-dimensional 
complex numbers (n = 1), 4-dimensional quaternions (n = 2), 8-dimensional octonions (n = 3), 
16-dimensional sedenions (n = 4), 3 2-dimensional trigintaduonions (n = 5), etc., can all be 
constructed from real numbers by the iterations of this process [7]. At each iteration some 
new basal elements, e k , are introduced with the property, e k 2 = -1. 

We define the product and conjugate on the trigintaduonions, (u, v) and (x, y), in terms of 
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the sedenions, u, v, x and y, as follows: 

(u, v) (x, y) = (u x - y* v, y u + v x*) , (u, v)* = (u*, -v) 
where, the mark (*) denotes the conjugate. 

In the trigintaduonion space, there exist different constructions of fields in the terms of 
different operators. By analogy with the cases in the different octonionic spaces and sedenion 
spaces, the operators and fields in the different trigintaduonion spaces can be written in Table 
2. There exist four sorts of compounding fields in the trigintaduonion spaces. 



Table 2. The compounding fields and operators in the trigintaduonion space 



operator 


0+X H -s/k x H -s 
+Xs-w / k x s-w 

+ ^E-G / k X E-G 

+Xh-w / k x H-W 


O+JWkVs 
+J4-s-w / k A s-w 
+J4. E _ G /k A E _ G 

+JAhw 1 k A H-w 


0+S H -s/k B H -s 
+2? s-w / k B s-w 
+S E -g/ k B E -G 

+2?h-w / k B H-W 


0+S H -s/k s H .s 
+Ss-w / k s s-w 
+ Se-g/ k s E -G 

+Sh-w / k S H-w 


space 


T-X 


T-A 


T-B 


T-S 


field 


T-X 


T-A 


T-B 


T-S 



3. Compounding field in trigintaduonion space T-X 

It is believed that hyper-strong field, strong-weak field, electromagnetic-gravitational field 
and hyper-weak field are unified, equal and interconnected. By means of the conception of the 
space expansion etc., four types of octonionic spaces can be combined into a trigintaduonion 
space T-X. In trigintaduonion space, some properties of eight sorts of interactions including 
strong, weak, electromagnetic and gravitational interactions etc. can be described uniformly. 

In the trigintaduonion space T-X, the displacement Y should be extended to the new 
displacement *R = (r + k rx X) and be consistent with the definition of momentum M. 

In the octonionic space H-S, the base 2: h-s can be written as 

£ H -s = (l, e i , e 2 , e 3 , e 4 , e 5 , e 6 , e 7 ) (1) 

The displacement H H . s = ( R , Ri , R2 , R 3 , R4 , R5 , R6 , R7 ) in the octonionic space H-S 
is consist of the displacement Y h-s = ( ro , rj , r 2 , r 3 , r 4 , r 5 , r 6 , r 7 ) and physical quantity Xh-s 

= ( Xo , Xi , X2 , X3 , X4 , X5 , X6 , X 7 ). 

3?- H-S = ^H-S + k H S 1x Xh-S 

= Ro + e +e 2 R 2 +e 3 R 3 +e 4 R4 + e 5 R 5 + e 6 R 6 + e 7 R 7 (2) 
where, Rj = rj + k HS rx xj ; j = 0, 1, 2, 3, 4, 5, 6, 7. r = c H -s t H -s, U = c H -s T H -s- c H -s is the 
speed of intermediate particle in the hyper-strong field, t H -s and T H -s denote the time. 
The octonionic differential operator Ot-xi and its conjugate operator are defined as 

Ot-xi ^d + e idi+e 2 d 2 + e 3 d 3 +e 4 d 4 + e 5 d 5 +e 6 d 6 + e 7 d 7 (3) 
0* T -xi =3 -e idi-e 2 d 2 -e 3 5 3 -e 4 d 4 -e 5 d 5 -e 6 d 6 -e 7 d 7 (4) 
where, d s = d Id Rj . The mark (*) denotes the octonionic conjugate. 
In the octonionic space S-W, the base X s-w can be written as 

£s-w = (e 8 , e 9 , e io, e n , e n , e n , e M , e M ) (5) 

The displacement 'R S -w = (Rs , R9 , Rio , R11 , R12 , R13 , R14 , R15 ) in the octonionic space 
S-W is consist of the displacement Y s-w = ( fs , r 9 , ri , rn , Tu , fi 3 , r i4 , ri 5 ) and the physical 
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quantity X s . w = ( x 8 , x 9 , x 10 , x a , x 12 , x n , x 14 , x 15 ). 

= e g R & + e 9 R 9 +e i Ri +e „ R„ 

+ e 12 R 12 + e 13 Ri3+e 14 Ri4 + e 15 Ri5 (6) 
where, Rj = fj + k s w rx Xj ; j = 8, 9, 10, 11, 12, 13, 14, 15. r 8 = c s . w t s . w , r 12 = c s . w T s . w . 
c s-w is the speed of intermediate particle in strong- weak field, t s . w and T S -w denote the time. 
The octonionic differential operator Ot-x2 and its conjugate operator are defined as 
Ot-xi = e &d& + e 9 8 9 + e m 8 1Q + e n 8 u 

+ e n 8 12 + e 13 8 13 + e u 8 u + e i5 8 is (7) 
0\-x2 = -e %8%-e 9 8g-e w 8 w -e n 8 n 

-e ndn-e n 8 n -e H 8 u -e 15 a 15 (8) 

where, d- s = 8 Id Rj . 

In the octonionic space E-G, the base X e-g can be written as 

£ E -c = (ei6, e n, e is, e 19 , e 20 , e 2l , e 22 , e 23 ) (9) 

The displacement H E . G = ( Ri6 , Rn , Ris , R19 , R20 , R21 , R22 , R23 ) in the octonionic 
space E-G is consist of the displacement Y e-g = ( fi6 , fn , r i8 , r i9 , r 20 , r 2[ , r 22 , r 23 ) and the 
physical quantity X E . C = ( x 16 , x 17 , x 18 , Xi 9 , x 20 , x 2i , x 22 , x 23 ). 

"R- E-G = Y E -G + k E rx Xe-G 

= e i 6 Ri 6 + £ nRn+e igRig-l-^ 19 R19 

+ e 20 R 20 + e 2i R 2 i +e 22 R 22 + e 23 R 23 (10) 
where, Rj = rj + k E ~ G lx Xj ; j = 16, 17, 18, 19, 20, 21, 22, 23. ri 6 = c E -g t e-g » r 20 = c E -g T E _ G . 
c e-g is the speed of intermediate particle in electromagnetic-gravitational field, t E -g and T E -g 
denote the time. 

The octonionic differential operator Otog and its conjugate operator are defined as 

Ot-x3 = e 16 8 16 + e 17 8 n + e 18 8 1 8 + e 19 8 i9 

+ e 2Q 8 20 +e 21 021 +e 22^22 + e 23 023 (H) 

0* T -x3 = -e i6 8 16 -e ndn-e i$8 ls -e 19 5 19 

-£ 2o 8 2 0-e 21 021 -<? 22022-e 23 23 (12) 

where, 8j = 8 Id Rj . 

In the octonionic space H-W, the base X h-w can be written as 

£ H -w = (e 24 , e 25 , e 26 , e 21 , e 2& , e 29 , e 30 , e 31 ) (13) 

The displacement H -w = ( R24 , R25 , R26 , R27 , R28 , R29 , R30 , R31 ) in octonionic space 
H-W is consist of the displacement Y h-w = ( r 24 , f25 , r 2 6 , r 2 7 , r 28 , r 2 9 , r 30 , r 3 i ) and the 
physical quantity X H -w = ( X24 > x 25 > x 26 , x 27 , x 28 , x 29 , x 30 , x 31 ). 

H-W — 7" H-W + k lx -W 

= € 24 R24 + & 25 R25 + £ 26 R26 + ^ 27 R27 

+ g 28 R 2 8 + e 29 R 2 9 + 6 30 R30 + e 31 R31 (14) 
where, Rj = rj + k H " w rx Xj ; j = 24, 25, 26, 27, 28, 29, 30, 31. r 24 = c H -w tn-w> r 28 = c H . w T H -w • 
c h-w is the speed of intermediate particle in hyper-weak field, t H -w and T H -w denote the time. 
The octonionic differential operator Ot-x4 and its conjugate operator are defined as, 

<>T-X4 = £ 24 024 + & 25 025 + & 26 026 + & 27 027 

+ e 28 028 +^ 29 29 +^ 30 30 + ^ 31031 (15) 
V T-X4 & 24 24 _ & 25 25 _ ^ 26 8 26 — & 27 27 
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28 3 28 29^29-6 30 3 30 ~^ 31 3 31 (16) 

where, d- s = 3 Id Rj . 

In the trigintaduonion space T-X, the base 25 t-x can be written as 

£• t-x = 2; t-xi + 2: t-x2 + 2; t-X3 + 2: t-X4 

= (l, e u e 2 , e 3 , e 4 , e 5 , e 6 , e 7 , e g , e 9 , e 10 , 

e i 2 , e 13, e u , e is, e 16 ,e 17 ,e 1>t e L9 ,e 2Q , 
e 2i, e 22 , e 23, e 24 , e 25 , e 26 , e 27 , e 28 , e 29 , e 30 , e 3i ) (17) 

The displacement 2t T X = ( R , Ri , R2 , R3 , R4 , R5 , Re , R7 , Rs , R9 , Rio , R11 , R12 , R13 , 

Rl4 ; Rl5 s Rl6 > Rl7 , Rl8 s Rl9 ; R20 , R21 , R22 > R23 , R24 s R25 > R26 , R27 , R28 > R29 ; R30 , R31 ) 

in trigintaduonion space T-X is 

2v t-x — 2v T-Xl + 2v T-X2 + 2v T-X3 + 2v T-X4 

= R + e 1 Ri +e 2R2 + e 3 R 3 + e 4R4 + e 5 R 5 +e 6 R 6 
+ e 7 R 7 + e 8 R 8 + e 9 R 9 +e i Rio+e „ R n 
+ e 12 Ri2+e nRn+e i 4 Ri 4 +e i 5 Ri 5 +e 16 R 16 

+ £ 17 Rl7 + & 18 Rl8 + £ 19 Rl9 + ^ 20 R20 + & 21 R21 
+ £ 22 R22 + ^ 23 R23 + ^ 24 R24 + ^ 25 R25 + ^ 26 R26 

+ £ 27 R27 + ^ 28 R28 + ^ 29 R29 + ^ 30 R30 + & 31 R3I (18) 

The trigintaduonion differential operator Ot-x and its conjugate operator are defined as 

Ot-X = Ot-X1 + ^T-X2 + ^T-X3 + ^T-X4 (19) 
O T-X - O T-Xl + O T-X2 + O T-X3 + O T-X4 (20) 

In the trigintaduonion space T-X, there exists one kind of field (trigintaduonion field T-X, 
for short) can be obtained related to the operator (X/K 

In the trigintaduonion field T-X, by analogy with the octonion and sedenion fields, the 
trigintaduonion differential operator O needs to be generalized to the operator (X H -s / k x H -s 
+X S -w / k x s . w +X E . G / k x E . G +X H -w / k^H-w +O). This is because the trigintaduonion field T-X 
includes the hyper-strong, strong-weak, electromagnetic-gravitational and hyper-weak fields. 

It can be predicted that the eight sorts of interactions are interconnected each other. The 
physical features of each subfield in the trigintaduonion field T-X meet the requirements of 
the equations set in the Table 3. 

In the trigintaduonion field T-X, the field potential JA = (ao , ai , a 2 , a 3 , a 4 , a 5 , a 6 , a 7 , a 8 , 
a 9 , aio , an , &n , ai 3 , ai4 , ai5 , ai6 , a [7 , a [8 , ai 9 , a2o , a2i , a22 , a23 , a24 , a25 , a26 , a2 7 , a2 8 , a29 , 
a 30 , a 3 i ) is defined as 

J4. = (X/K+0)*°X 

= (-^H-s/k H-s + -^s-w/k s-w + -X"e-g/ k X £-G +Xh-w / k X H-w +O) °X 
= ao+ai e i + & 2 & 2 + &i £ 3 + &4 e 4 + a 5 £ 5 + a 6 £ 6 
+ a 7 6 7 + a 8 e 8 + a 9 e 9 + a 10 e io + an e u 
+ a 12 e 12 + a 13 e L3 + a i4 e 14 + a 15 e L 5 + a 16 e i 6 
+ a i7 e 17 + a 18 e 18 + a i9 £? i 9 + a 20 e 20 + a 2i £? 21 
+ a 22 e 22 + a 23 <? 23 + a 24 <? 24 + a 25 e 25 + a 26 e 2 e 
+ a 27 e 27 + a 28 e 28 + a 29 <? 29 + a 30 C 30 + a 3 i e 31 (21) 
where, the mark (*) denotes the trigintaduonion conjugate. k lx X = k rx X T -x = k H S rx Xh-s + 

K rx -A-S-W + K rx Ae-G + K rx Ah-W ■ «V - JS. T -X > K H-S > K S-W , K E-G , K H-W > K rx , K rx , 

k E G rx and k H W rx are coefficients. X H -s is the physical quantity in the octonionic space H-S; 
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Xs-w is the physical quantity in octonionic space S-W; X E . G is the physical quantity in the 
octonionic space E-G; X H -w is the physical quantity in the octonionic space H-W. 
The field strength S of the trigintaduonion field T-X can be defined as 

2 = (X H -s / k x h-s +X S -w / k x s-w +Xe-g / k x E . G +X H - W / k x H -w +O) ° A (22) 
The field source and force of the trigintaduonion field T-X can be defined respectively as 

US = (X H -s / k x h-s +X S -w / k x s-w +X E . G / k x E-G +Xh-w / k x h-W +<>)* ° 2 (23) 
2 = K (Xh-s / k x h-s +X S -w / k x s-w +X E . G / k x E . G +X H - W / k x H -w +0) ° S (24) 
where, the coefficient ix is interaction intensity of the trigintaduonion field T-X. 

The angular momentum of trigintaduonion field can be defined as (k rx is the coefficient) 

M = S°(r + k a X) (25) 
and the energy and power in the trigintaduonion field can be defined respectively as 

IV = K (X H -s / k x h-s +X s .w / k x s .w +X E . G / k x E . G +X H -w / k x H -w +<»* °M (26) 
^K(X H -s/k x H -s+Xs -w / k s-w +X E . G / k x E _ G +X H -w / k x h-w +0) ° yV (27) 



Table 3. Equations set of trigintaduonion field T-X 



Spacetime 


trigintaduonion space T-X 


X physical quantity 


X — Xt-X 


Field potential 


JA = (X H -S / k X h-S +X S . W / k X s-w +X E - G / k X E-G +X H -W / k X H-W +0)*»X 


Field strength 


S = (X H -s / k x h-s +X S -w / k x s-w +X E . G / k x e-g +X H -w / k x H-W +0) ° A 


Field source 


\xS = (Xh-s / k x h-s +X S -w / k x s-w +X E -g / k x e-g +X H -w / k x H -w 


Force 


Z-K (X H -s / k x H -s +X S -w / k x s . w +X E . G / k x E _ G +X H -w / k x H -w +0) ° S 


Angular momentum 


M = S° (r + k rx X) 


Energy 


IV = K (X H -s / k x H -s +X S - W / k x S -w +X E , G / k* e-g +X h . w / k x H -w +0 )* ° M 


Power 


N= K (Xh-s / k x h-s +X S - W / k x S - W +X E . G / k x e-g +X H -w / k x H -w +0) ° *W 



In the trigintaduonion space T-X, the wave functions of the quantum mechanics are the 
trigintaduonion equations set. The Dirac and Klein-Gordon equations of quantum mechanics 
are actually the wave equations set which are associated with particle's angular momentum. 

In the trigintaduonion field T-X, the Dirac equation and Klein-Gordon equation can be 
attained respectively from the energy equation (26) and power equation (27) after substituting 
the operator K (Xh-s / k x H -s+Xs-w / k x S -w + X E . G / k x E . G +X H -w / k x H -w +0) for the operator 
(W n . s I k x h-s b x h-s +^Vs-w / k x s-w b x S -w +^e-g / k x E _ G b x e-g +^h-w / k x H -w b x H -w +0). 
The coefficients b x H -s , b x s-w , b x e-g and b x H -w are the Plank-like constant. 
The U equation of the quantum mechanics can be defined as 
li = (W K _ S I k x h-s b x h-s +^s-w / k x s-w b x S-W 

+Xc / k x E -Gb X E- G +¥ H -w / k x H . w b x H . w +0) i ° M (28) 
The £ equation of the quantum mechanics can be defined as 
£ = (W K _ S I k x h-s b x h-s +^Vs-w / k x s-w b x S -w 

+1V E - G / k x e-g b x e-g +^Vw / k x h-w b x h-W +O) ° U (29) 
The four sorts of Dirac-like equations can be obtained from the Eqs.(21), (22), (23) and (24) 
respectively. 

The D equation of quantum mechanics can be defined as 
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T> = (Was / k X h-s b x h-s +^s-w / k x S -w b x S -w 

+^ &G / k X E. G b X E . G +^ H -W / k X H-W b X H-W +0)*°X (30) 

The (g equation of quantum mechanics can be defined as 
<g = (Was / k x h-s b x h-s +^Vs-w / k x s-w b x s-w 

+lV E . G /k x E . G b x E . G + lVH-w/k X H-wb X H-w+0) ° 25 (31) 
The Inequation of quantum mechanics can be defined as 

T = (Was I k x h-s b x h-s +^s-w / k x s . w b x S -w 

+ ^V E . C I k X E -G b X E-G + ^H-W / k X h-W b X h-W +<>)* ° Q (32) 

The O equation of quantum mechanics can be defined as 
O = (Was I k X h-s b x h-s +^s-w / k x S -w b x S -w 

+^V E _ G I k x e-g b x e-g +^h-w / k x h-w b x H -W +0) ° T (33) 
In the trigintaduonion field T-X, the intermediate and field source particles can be obtained. 
We can find that the intermediate particles and other kinds of new and unknown particles may 
be existed in the nature. 



Table 4. Quantum equations set of trigintaduonion field T-X 



Energy quantum 


U = (Was 1 k X h-s b x h-s +^s-w / k x s . w b x S -w 

+W E . G / k X E-G b X E-G +^V H -W / k X H-W b X H-W +Of ° M 


Power quantum 


£ = (Was 1 k x h-s b x h-s +^s-w / k x S -w b x S -w 

+W E . C / k X E-G b X E-G +^H-W / k X h-W b X H -W +O) ° U 


Field potential quantum 


T> = (Was 1 k x h-s b x H -s +^s-w / k x s . w b x s . w 

+^E-G / k X E-G b X E-G +^H-W / k X H -W b X H -W +<»" ° X 


Field strength quantum 


<g = (Was 1 k X h-s b x H -s +^s-w / k x S -w b X S -w 

+W E . G / k x e-g b x e-g +^Vw / k x h-w b x H-W +O) ° T> 


Field source quantum 


T = (Was 1 k x h-s b x h-s +^s-w / k x S -w b x S -w 

+lV E . G / k X e-G b X e-G +^H-W / k X H-W b X H-W +0)* °§ 


Force quantum 


= (Was 1 k X h-s b x h-s +^Vs-w / k x S -w b x s . w 

+lV E -G/k X E-Gb X E .G+'^H-w/k X H-wb X H-W+0) ° T 



4. Compounding field in trigintaduonion space T-A 

It is believed that strong-weak field, hyper-strong field, electromagnetic-gravitational field 
and hyper-weak field are unified, equal and interconnected. By means of the conception of the 
space expansion etc., four types of octonionic spaces can be combined into a trigintaduonion 
space T-A. In trigintaduonion space, some properties of eight sorts of interactions including 
strong, weak, electromagnetic and gravitational interactions etc. can be described uniformly. 

In the trigintaduonion space T-A, there exists one kind of field (trigintaduonion field T-A, 
for short) which is different to the trigintaduonion field T-X, can be obtained related to the 
operator (JAJK +0). In the trigintaduonion space T-A, the base !Et-a can be written as 

Jt-a^t-x (34) 

The displacement *R T _ A in trigintaduonion space T-A is 

Jv T-A = 3i T-X (35) 
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The trigintaduonion differential operator Om and its conjugate operator are defined as 

Ot-a = Ot-x , Ot-a - O t-x (36) 

In the trigintaduonion field T-A, by analogy with the octonion and sedenion fields, the 
trigintaduonion differential operator O needs to be generalized to the operator (J&h-s/ k A H -s 

h-w / k A H -w +O). This is because the trigintaduonion field 
T-A includes hyper-strong, strong-weak, electromagnetic-gravitational and hyper-weak fields. 

It can be predicted that the eight sorts of interactions are interconnected each other. The 
physical features of each subfield in the trigintaduonion field T-A meet the requirements of 
the equations set in the Table 5. 

In the trigintaduonion field T-A, the field potential JA. = (ao , ai , a 2 , a 3 , a 4 , a 5 , a 6 , a 7 , a 8 , 
&9 , aio , an , a^ , aj 3 , ai 4 , ai5 , ai6 , an , aig , ai9 , &20 , &2i , ^22 , &23 , &24 , &25 , &26 , &2i , &2& , ^29 , 
a 30 , a 3i ) is defined as 

a=o*°x 

= ao+a! e \ + & 2 e 2 + a 3 e 3 + a 4 e 4 + a 5 e 5 + a 6 e 6 
+ a 7 e 7 + a 8 e 8 + a 9 e 9 + ai 10 + a n e n 
+ a u e 12 + a 13 e 13 + a 14 e 14 + a 15 e 15 + a 16 e 16 
+ a 17 £ 17 + ai 8 e i 8 + a^ e 19 + a 2 o £ 20 + a 2i £ 21 
+ a 22 e 22 + a 23 e 23 + a 24 e 24 + a 25 e 25 + a 2 6 C 2 e 
+ a 27 e 27 + a 28 6 28 + a 29 e 29 + a 30 e 30 + a 3 i e 31 (37) 
where, the mark (*) denotes the trigintaduonion conjugate. X = X T . A = X T _x • 
The field strength 2 of the trigintaduonion field T-A can be defined as 
2 = (JA/K +O) ° J4. 

= ( JZLh-S / k A h-S + ^S-W / k A s-w +^E-C / k A E-G +^H-W I ^ H-W +O) ° A (38) 

where, K= K T . A , k A H -s , k A S -w , k A E . G and k A H -w are coefficients in the trigintaduonion space. 
The field potentials are 
J4.h-s = ao + ai e i + a 2 e 2 + a 3 e 3 + a 4 e 4 + a 5 <? 5 + a 6 e 6 + a 7 e 7 
J4. s .w = a 8 6 8 + a 9 e 9 + aio e io + an <2 n + a l2 e n + a 13 e 13 + a M e 14 + a 15 <? 15 
J z I e _g = a 16 £? i6+ a n e n + ais e 18 + a i9 <? 19 + a 20 e 2 o + a 2 i e 2 \ + a 22 22 + a 23 £ 23 
J4.h-w = a 24 e 24 + a 25 e 25 + a 26 <? 26 + a 27 <? 27 + a 28 e 28 + a 29 <? 29 + a 30 e 30 + a 31 £? 31 
The field source and force of the trigintaduonion field T-A can be defined respectively as 
Li5 = (JZt H -s/k A H -s+J z ls-w/k A s .w+J z l E -G/k A E . G +JZlH-w/k A H-w+0)*° 2 (39) 
2 = K ( JZLh-s / k A h-s +J4-S-W / k A s-w +^e-g / k A E . G + JZL H -w / k A H -w +0)°5 (40) 
where, the coefficient u, is interaction intensity of the trigintaduonion field T-A. 

The angular momentum of trigintaduonion field can be defined as (k rx is the coefficient) 

M = S° (r + k^X) (41) 
and the energy and power in the trigintaduonion field can be defined respectively as 

'W = K (X H -s / k x h-s +X S - W / k x s-w +X E - G I k x e _g +X H -w / k x h-w +O)* M (42) 
^K(X H -s/k x H -s+Xs -w / k x s-w +X E . G /k x E . G +X H -w/k X H-w +0) ° yv (43) 
In the trigintaduonion space T-A, the wave functions of the quantum mechanics are the 
trigintaduonion equations set. The Dirac and Klein-Gordon equations of quantum mechanics 
are actually the wave equations set which are associated with particle's angular momentum. 

In the trigintaduonion field T-A, the Dirac equation and the Klein-Gordon equation can be 
attained respectively from the energy equation (42) and power equation (43) after substituting 
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the operator K (J4. H -s / k A H -s +^s-w / k A S -w +^e-g / k A E . G +J4. H -w / k A H -w +0) for the 
operator (Was/ kVsbVs+^Vs-w / k A s . w b A s. w +¥ E . G / k A E . G b A E _ G +^V H -w / k A H -w b A H -w 
+O). The coefficients b A n-s> b A s-w, b A E-G and b A H -w are the Plank-like constant. 



Table 5. Equations set of trigintaduonion field T-A 



Spacetime 


trigintaduonion space T-A 


X physical quantity 


X — X-T-X 


Field potential 


JA=0*°X 


Field strength 


S = (JAns 1 k A h-s +^s-w / k A S -w +A E . G 1 k A E . G +JW 1 k A H . w +0) ° A 


Field source 


LlS = ( JZIh-S / k A h-S + -A S -W / k A S-W +A E . G 1 k A E-G +^H-W / k A h-W +<»* ° $ 


Force 


2 = K (JZIh-s / k A H -s +^s-w / k A s . w +^e-g / k A e-g +^h-w / k A H -w +0) ° S 


Angular momentum 


M = S° (r + k K X) 


Energy 


yV = K (JZLh-s / k A h-s +A S - W 1 k A s-w +^e-g / k A e-g +^h-w / k A H -w +<»* ° M 


Power 


N= K (J4.h-s/ k A h-s +^s-w / k A s. w +J2L E _c / k A e-g +^h-w / k A H -w +0) ° 



The Id equation of the quantum mechanics can be defined as 

U = (W K . S I k A h-s b A h-s +^Vs-w / k A s- w b A s . w 

+^ E . G / k A E-G b A E-G +^V H -W / k A h-W b A H-W+O)* ° M (44) 

The L equation of the quantum mechanics can be defined as 
L = (Was / k A h-s b A h-s +^s-w / k A s-w b A S -w 

+1Ve-g / k A e-g b A e-g +1Vh-w / k A h-w b A h-W +0) ° U (45) 



Table 6. Quantum equations set of trigintaduonion field T-A 



Energy quantum 


U = (Was / k A h-s b A h-s +^s-w / k A S -w b A S -w 

+lV E -G / k A E-G b A E-G +^H-W / k A h-W b A H -W +0)* ° M 


Power quantum 


£ = 0V H . S 1 k A h-s b A h-s +^s-w / k A s-w b A S -w 

+1V E - G / k A E-G b A E-G +^H-W / k A h-W b A H . W +0)°li 


Field strength quantum 


<g = (Was 1 k A h-s b A h-s +^s-w / k A S -w b A s-w 

+1V E -G / k A E-G b A E-G + ^H-W / k A H-W b A H -W +0 ) ° A 


Field source quantum 


T= (Was 1 k A h-s b A h-s +^s-w / k A s-w b A s . w 

+^E-G/k A E-Gb A E-G+^ H - W /k A H-W bVw+O)' ° Q 


Force quantum 


= (W^ 1 k A h-s b A h-s +^s-w / k A s-w b A S -w 

+l¥ E . G 1 k A e-g b A e-g +1Vh-w / k A H-W bN-w+O)^ 



The three sorts of Dirac-like equations can be obtained from Eqs.(38), (39) and (40) 
respectively. 

The (g equation of the quantum mechanics can be defined as 
<g = (W K . S I k A h-s b A h-s +^s-w / k A s-w b A S -w 

+1Ve-g / k A e-g b A e-g +"HVw / k A h-w b A H-W +O) ° A (46) 
The Tequation of the quantum mechanics can be defined as 

T= (W K . S I k A h-s b A h-s +^s-w / k A s-w b A S -w 
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+1V E . C I k A e-g b A e-g +^h-w / k A h-w b A H -W +0)* ° £ (47) 
The O equation of the quantum mechanics can be defined as 

= fHVs / k A h-s b A h-s +^s-w / k A s-w b A S -w 

+1Y E - C I k A e-g b A e-g +^h-w / k A h-w b A H-W +O) ° f (48) 
In the trigintaduonion field T-A, the intermediate and field source particles can be obtained. 
We can find that the intermediate particles and other kinds of new and unknown particles may 
be existed in the nature. 

5. Compounding field in trigintaduonion space T-B 

It is believed that electromagnetic-gravitational field, strong-weak field, hyper-strong field 
and hyper-weak field are unified, equal and interconnected. By means of the conception of the 
space expansion etc., four types of octonionic spaces can be combined into a trigintaduonion 
space T-B. In trigintaduonion space, some properties of eight sorts of interactions including 
strong, weak, electromagnetic and gravitational interactions etc. can be described uniformly. 

In the trigintaduonion space T-B, there exists one kind of field (trigintaduonion field T-B, 
for short) which is different to the trigintaduonion field T-X or T-A, can be obtained related to 
the operator (S/K +O). In the trigintaduonion space T-B, the base 2f t-b can be written as 

£t-b=£t-x (49) 

The displacement H T . B in trigintaduonion space T-B is 

21 T-B = "R T-X (50) 

The trigintaduonion differential operator Ot-b and its conjugate operator are defined as 

Ot-B — ^T-X , O T-B = O T-X (51) 

In the trigintaduonion field T-B, by analogy with the octonion and sedenion fields, the 
trigintaduonion differential operator O needs to be generalized to the operator (S H -s/ k B H -s 
+S S _ W / k B s . w +S E . G /k B E - G +S H . w / k B H -w +0). This is because the trigintaduonion field T-B 
includes hyper- strong, strong-weak, electromagnetic-gravitational and hyper- weak fields. 

It can be predicted that the eight sorts of interactions are interconnected each other. The 
physical features of each subfield in the trigintaduonion field T-B meet the requirements of 
the equations set in the Table 7. 

In the trigintaduonion field T-B, the field potential = (ao , ai , a 2 , a 3 , a 4 , a 5 , a 6 , a 7 , a 8 , 

a 9 > a 10 > a ll > a 12 i a 13 i a 14 > a 15 i a 16 j a 17 > a 18 > a 19 > a 20 i a 21 > a 22 , a 23 . a 24 j a 25 > a 26 > a 27 > a 28 > a 29 i 

a 30 , a 3i ) is defined as 

= ao+ai e i + a 2 e 2 + a 3 e 3 + a4 £ 4 + a 5 e 5 + a 6 £ 6 
+ a 7 e 7 + a 8 e 8 + a 9 e 9 + a 10 e lQ + an e n 
+ a i2 e 12 + a 13 e 13 + a M e 14 + a 15 e ,5 + a, 6 e i 6 
+ a 17 e i 7 + aig e lg + a i9 e 19 + a 20 e 20 + a 2i e 21 
+ a 22 e 22 + a 23 6 23 + a 24 e 24 + a 25 e 25 + a 26 e 26 

+ a 27 e 27 + a 28 <? 28 + a 29 ^29 + a 30 e 30 + a 3 [ <? 31 (52) 

where, the mark (*) denotes the trigintaduonion conjugate. X- X T -b = Xr-x ■ 
The field strength 2 of the trigintaduonion field T-B can be defined as 

2 = O ° JA (53) 
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The field source of the trigintaduonion field T-B can be defined as 
\iS = (S/K +0) * ° 2 

= (S H -s / k B h-s +Ss-w / k B s-w+Se-g / k B e . g +Sh-w / k B H -w +0)* » 2 (54) 
where, K = K T . B , k B H -s , k B S -w , k B E _ G and k B H -w are coefficients in the trigintaduonion space. 
The coefficient ix is interaction intensity of trigintaduonion field T-B. The field strengths are 
S H -s = b + bi e i + b 2 e 2 + b 3 e 3 + b 4 e 4 + b 5 e 5 + b 6 e 6 + b 7 e 7 
S s -w = b 8 e 8 + b 9 e 9 + bio e 10 + b n e „ + b 12 e 12 + b n e J3 + b M e 14 + b i5 e 15 
S E . G = bi 6 e i 6 + b n e n + b 18 e i 8 + b 19 e 19 + b 20 e 20 + b 2 i e 2 , + b 22 e 22 + b 23 e 23 
S H -w = b 24 e 24 + b 25 e 25 + b 26 e 26 + b 27 6 27 + b 28 e 2% + b 29 <? 29 + b 30 e 30 + b 3 i e 31 
The force of the trigintaduonion field T-B can be defined as 

Z = K(2 H-S / k H-S s-w / k B s-w +S E . G /k B E . G +S H -w/k B H-w+0)°S (55) 
The angular momentum of trigintaduonion field can be defined as (k rx is the coefficient) 

M = S°(r + k a X) (56) 
and the energy and power in the trigintaduonion field can be defined respectively as 

IV = K (S H -s/ k B h-s +2 s-w / k B s-w+Se-g/ k B E _ G +S H -w / k B H -w +<»* ° M (57) 
^V"=K(S H -s/k B H -s+S s-w / k B s-w +S E . G /k B E . G +S H -w/k B H -w+0)°lV (58) 
In the trigintaduonion space T-B, the wave functions of the quantum mechanics are the 
trigintaduonion equations set. The Dirac and Klein-Gordon equations of quantum mechanics 
are actually the wave equations set which are associated with particle's angular momentum. 

In the trigintaduonion field T-B, the Dirac equation and the Klein-Gordon equation can be 
attained respectively from the energy equation (57) and power equation (58) after substituting 
the operator K (S H -s/ k B H -s+2s-w / k B S -w+2 E - G / k B E . G +S h-w / k B H -w +0) for the operator 
OVh-s / k B h-s b B h-s +^s-w / k B s-w b B S -w +^e-c / k B E . G b B E . G +^ H -w / k B H -w b B H -w +0). The 
coefficients b B H -s , b B s-w , b B E . G and b B H -w are the Plank-like constant. 



Table 7. Equations set of trigintaduonion field T-B 



Spacetime 


trigintaduonion space T-B 


X physical quantity 


X - Xj-x 


Field potential 


JA=0*°X 


Field strength 




Field source 


yS = (S H -s / k B h-s +S s-w / k B s-w +S E . G / k B E _ G +2 H -w / k B H -w 


Force 


2 = K (S H -s/ k B h-s +S S -w / k B S -w+3 E . G / k B E . G +S H -w / k B H -w +0) ° 5 


Angular momentum 


M = S° (r + k rx X) 


Energy 


yV= K (S H -s/ k B H -s +S S -w / k B s-w+Se- G / k B E . G +S H -w / k B H -w +0)* ° M 


Power 


^K(S H -s/k B h-s +2 s-w / k B S -w +2 e-c / k B E -c +2h-w / k B H -w +0) ° 



The Id equation of the quantum mechanics can be defined as 
1/ = fHVs / k B h-s b B h-s +^s-w / k B s-w b B S -w 

+^ E _ G /k B E . G b B E . G +^ H -w/k B H-wb B H-w+0)* ° M (59) 
The L equation of the quantum mechanics can be defined as 
L = (W n . s I k B h-s b B h-s +^s-w / k B s-w b B S-W 

+^V E _ G I k B E . G b B E . G +TV H -w / k B h-w b B H-W +0)°U (60) 
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The two sorts of Dirac-like equations can be obtained from the field source equation (54) 
and force equation (55) respectively. 

The Tequation of the quantum mechanics can be defined as 
T = (Wn-s I k B h-s b B h-s +^s-w / k B S -w b B S -w 

+^V E _ G I k B E . G b B E . G +^Vw / k B h-w b B h-w +0)* ° S (61) 
The O equation of the quantum mechanics can be defined as 

O = fHVs / k B h-s b B h-s +^Vs-w / k B s-w b B S -w 

+1V E _ G / k B E . G b B e-g +^h-w / k B h-w b B h-W +O) ° T (62) 

Table 8. Quantum equations set of trigintaduonion field T-B 



Energy quantum 


U = (Wn-s 1 k B h-s b B h-s +^Vs-w / k B S -w b B S -w 

+ ^ E . G / k B E . G b B E . G +1Vh-W / k B h-W b B h-W +0)" ° M 


Power quantum 


L = 0V M / k B h-s b B h-s +^s-w / k B s-w b B s-w 

+ 1V E . G 1 k B e .g b B E-G +^H-W / k B H-W b B h-W +O) ° V. 


Field source quantum 


r = (Wn-s 1 k B h-s b B h-s +^s-w / k B S -w b B S -w 

+ 1V E . G / k B e-G b B E-G + ^H-W / k B h-W b B H -W +<>T ° 2 


Force quantum 


= (W H _ S 1 k B h-s b B h-s +^s-w / k B S -w b B S -w 

+ ^ E .G / k B E-G b B E -G +^H-W / k B H-W b B H -W +0) ° T 



In the trigintaduonion field T-B, the intermediate and field source particles can be obtained. 
We can find that the intermediate particles and other kinds of new and unknown particles may 
be existed in the nature. 



6. Compounding field in trigintaduonion space T-S 

It is believed that hyper-weak field, electromagnetic-gravitational field, strong-weak field and 
hyper-strong field are unified, equal and interconnected. By means of the conception of the 
space expansion etc., four types of octonionic spaces can be combined into a trigintaduonion 
space T-S. In trigintaduonion space, some properties of eight sorts of interactions including 
strong, weak, electromagnetic and gravitational interactions etc. can be described uniformly. 

In the trigintaduonion space T-S, there exists one kind of field (trigintaduonion field T-S, 
for short) which is different to trigintaduonion field T-X, T-A or T-B, can be obtained related 
to operator (S/K In the trigintaduonion space T-S, the base f T -s can be written as 

2; t-s = 2; t-x (63) 

The displacement H T . s in trigintaduonion space T-S is 

ft T-S = ft T-X (64) 

The trigintaduonion differential operator T -s and its conjugate operator are defined as 

Ot-S = ^T-X j T-S = T-X (65) 

In the trigintaduonion field T-S, by analogy with the octonion and sedenion fields, the 
trigintaduonion differential operator O needs to be generalized to a new operator (Sh-s / k s h-s 
+5s-w / k s S -w + 5 E -G/ k s E _G+S H -w / k s H - W +0). This is because the trigintaduonion field T-S 
includes the hyper-strong, strong-weak, electromagnetic-gravitational and hyper-weak fields. 
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It can be predicted that the eight sorts of interactions are interconnected each other. The 
physical features of each subfield in the trigintaduonion field T-S meet the requirements of the 
equations set in the Table 9. 

In the trigintaduonion field T-S, the field potential JA = (a , ai , a 2 , a 3 , &4 , a 5 , a 6 , a 7 , a§ , 

a 9 i a 10 > a ll > a 12 > a 13 i a 14 > a 15 5 a 16 i a 17 j a 18 > a 19 > a 20 > a 21 i a 22 > a 23 . a 24 > a 25 j a 26 > a 27 > a 28 > a 29 i 

a 30 , a 3i ) is defined as 

= ao+a! e \ + & 2 e 2 + a 3 £ 3 + a 4 e 4 + &s e s + a 6 e 6 
+ a 7 e 7 + a 8 e 8 + a 9 e 9 + a 10 e 10 + a n e ii 
+ a i2 e 12 + a n <? 13 + a i4 e 14 + a i5 e 15 + a 16 e 16 
+ a 17 £ 17 + a 18 £ is + a 19 e 19 + a 2 o £ 20 + a 2i £ 21 

+ a 2 2 e 22 + a 23 £ 23 + a 24 ^ 24 + a 25 £ 25 + a 26 £ 26 

+ a 27 e 27 + a 28 e 28 + a 29 ^ 29 + a 30 <? 30 + a 31 <? 31 (66) 

where, the mark (*) denotes the trigintaduonion conjugate. X = X T _ S = X T . X - 
The field strength 2 of the trigintaduonion field T-S can be defined as 

2 = O ° A (67) 
The field source of the trigintaduonion field T-S can be defined as 

US = O* ° 2 (68) 
where, the coefficient ix is interaction intensity of the trigintaduonion field T-S. 
The force of the trigintaduonion field T-S can be defined as 

2 = K (5 h-s / k s h-s +5 s-w / k s s-w +5 e-g / k s E . G +S H -w / k s H -w +0 ) ° S (69) 
where, K = K T . S , k s H -s . k s s-w , k s E . G and k s H -w coefficients in the trigintaduonion space. 
And the field sources are 
S H -s = s + si e i + s 2 e 2 + s 3 e 3 + s 4 <? 4 + s 5 <? 5 + s 6 e 6 + s 7 e 7 
S S -w = s 8 e 8 + s 9 e 9 + s 10 e io + sn e ii + s 12 e 12 + s i3 e B + s M f? 14 + si 5 e i5 

5 E -G = Sl 6 e 16+ S n e n + Sis e is + Si 9 6 19 + S 20 ^20 + S 2 1 £21+ S 22 B 2 2 + S 2 3 £ 23 
S H-W = s 24 £ 24 + s 25 ^ 25 + s 26 ^ 26 + s 27 ^ 27 + s 28 £ 28 + s 29 ^ 29 + s 30 & 30 + s 31 £ 31 



Table 9. Equations set of trigintaduonion field T-S 



Spacetime 


trigintaduonion space T-S 


X physical quantity 


X — Xj-x 


Field potential 


A=0*°X 


Field strength 


2=0° A 


Field source 


\lS = O * 2 


Force 


Z = K (5 h-s/ k s h-s +5 S -w / k s s-w +5 E . G / k s E . G +S H -w / k s H -w +O) ° 5 


Angular momentum 


M = S° (r + k rx X) 


Energy 


~W = K (5hs/ k s h-s +5 S -w / k s s-w +S E . G 1 k s E . G +S H -w / k s H -w +O)* ° :M 


Power 


•9V = K (S H -s/ k s h-s +5 s-w / k s s-w +5 E . G / k s e-g +5 h-w / k s H-W +O) ° 



The angular momentum of trigintaduonion field can be defined as (k lx is the coefficient) 

M = S°(r + k IX X) (70) 
and the energy and power in the trigintaduonion field can be defined respectively as 
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s-w / k s s-w +S E _ G /k s E . G +S H -w/k S H_w+0)* ° M (71) 
s-w / k s s-w +W k s e-g +5 H -w / k s h-w +0) ° yV (72) 
In the trigintaduonion space T-S, the wave functions of the quantum mechanics are the 
trigintaduonion equations set. The Dirac and Klein-Gordon equations of quantum mechanics 
are actually the wave equations set which are associated with particle's angular momentum. 

In the trigintaduonion field T-S, the Dirac equation and the Klein-Gordon equation can be 
attained respectively from the energy equation (71) and power equation (72) after substituting 
the operator K (Sh-s / k s H -s +5 s-w / k s S -w +5 e-g / k s E G +5 H -w / k s H -w +0) for the new 
operator CW-rsI k s H -s b s h-s + ~VKs-w / k s S -wb S s-w +^V E . C / k s E . G b S E- G +^H-w / k s H-W b S H-W 
+0). The coefficients b s H -s , b s s-w , b s e-g and b s H -w are the Plank-like constant. 
The Id equation of the quantum mechanics can be defined as 
U = (W K . S / k s h-s b s h-s +^Vs-w / k s s-w b s S -w 

k s e-g b s e-g +^h-w / k s h-w b s H-W+O)* ° 31 (73) 
The L equation of the quantum mechanics can be defined as 
L = (W K . S I k s h-s b s h-s +^s-w / k s s-w b s S-w 

+yV E . c I k s e-g b s e-g +^h-w / k s h-w b s H-W +0) °U (74) 
The Dirac-like equation can be obtained from the force equation (69). The O equation of 
the quantum mechanics can be defined as 

O = (W K * I k S h-s b s h-s +^s-w / k s s-w b s S -w 

+^/k s E . G b s E . G +Kw/k S H.wb S H-w+0) ° S (75) 



Table 10. Quantum equations set of trigintaduonion field T-S 



Energy quantum 


U = (W^ 1 k s h-s b s h-s +^s-w / k s S -w b s s-w 

+1V E -g / k s e-g b s e-g +^Vh-w / k s h-w b s H-W +0) ° M 


Power quantum 


L = (Wn-s 1 k s h-s b s h-s +^s-w / k s S -w b s S -w 

+ ^V E . C 1 k S e-G b S e-G +^H-W / k S H-W b S h-W +O) ° U 


Force quantum 


= OV M / k s h-s b s h-s +^s-w / k s s-w b s s-w 

+^Ve-g / k s e-g b s e-g +^Vh-w / k s h-w b s H-W +0)°S 



In the trigintaduonion field T-S, the intermediate and field source particles can be obtained. 
We can find that the intermediate particles and other kinds of new and unknown particles may 
be existed in the nature. 

7. Special case of compounding field in trigintaduonion space 

It is believed that different sorts of interactions are all unified, equal and interconnected. By 
means of the conception of the space expansion etc., four types of the octonionic spaces can 
be combined into a trigintaduonion space T-C. In the trigintaduonion space, some properties 
of eight sorts of interactions including the strong, weak, electromagnetic and gravitational 
interactions etc. can be described uniformly. 

In the trigintaduonion space T-C, there exists one kind of field (trigintaduonion field T-C, 
for short) which is the special case of the trigintaduonion fields T-X, T-A, T-B or T-S, can be 
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obtained related to the operator O . 

In the trigintaduonion space T-C, the base 25 t-c can be written as 

TL t-c = 2: t-x (76) 
The displacement H T . c in trigintaduonion space T-C is 

2£ t-c = 21 T-X (77) 
The trigintaduonion differential operator Ot-c an d its conjugate operator are defined as 

Ot-C — ^T-X > O T-C — O T-X (78) 

It can be predicted that the eight sorts of interactions are interconnected each other. The 
physical features of each subfield in the trigintaduonion field T-C meet the requirements of 
the equations set in the Table 1 1 . 

In the trigintaduonion field T-C, the field potential JA = (ao , ai , &2 , a 3 , a 4 , a 5 , a 6 , a 7 , a 8 , 

a 9 , a 10 , an , a l2 , a i3 , a i4 , a i5 , a 16 , a n , a [8 , a i9 , a 20 , a 2i , a 22 , a 23 , a 24 , a 25 , a 26 , a 27 , a 28 , a 29 , 
a 30 , a 3i ) is defined as 

JA=0*°X (79) 
where, the mark (*) denotes the trigintaduonion conjugate. X = X T -c = -^t-x ■ 
The field strength 2 of the trigintaduonion field T-C can be defined as 

2 = O ° A (80) 
The field source of the trigintaduonion field T-C can be defined as 

liS = 0*°2 (81) 
where, the coefficient ix is interaction intensity of the trigintaduonion field T-C. 
The force of the trigintaduonion field T-C can be defined as 

2 = K O ° S (82) 
where, K = K T . C is the coefficient in the trigintaduonion space. 

The angular momentum of trigintaduonion field can be defined as (k rx is the coefficient) 

M = S°(r + k Bl X) (83) 
and the energy and power in the trigintaduonion field can be defined respectively as 

lV = KO*°M (84) 
N= K O ° ~W (85) 



Table 1 1 . Equations set of trigintaduonion field T-C 



Spacetime 


trigintaduonion space T-C 


X physical quantity 


X — Xj-x 


Field potential 


a=o*°x 


Field strength 




Field source 


liS = 0*° 2 


Force 


Z=KO»S 


Angular momentum 


M = S° (r + k rx X) 


Energy 


lY=KO* ° M 


Power 





In the trigintaduonion space T-C, the wave functions of the quantum mechanics are the 
trigintaduonion equations set. The Dirac and Klein-Gordon equations of quantum mechanics 
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are actually the wave equations set which are associated with particle's angular momentum 
M = bT. The coefficient b is the Plank-like constant. 

In the trigintaduonion field T-C, the Dirac equation and the Klein-Gordon equation can be 
attained respectively from the energy equation (84) and the power equation (85). 

The Id equation of the quantum mechanics can be defined as 

V. = (bO)* ° (M I b) (86) 

The L equation of the quantum mechanics can be defined as 

L = (bO) ° (1i /b) (87) 

The four sorts of Dirac-like equations can be obtained from Eqs.(79), (80), (81) and (82) 
respectively. 

The T) equation of the quantum mechanics can be defined as 

T> = (bOf °(X/b) (88) 
The Q equation of the quantum mechanics can be defined as 

g = (bO)°(v/b) (89) 

The Tequation of the quantum mechanics can be defined as 

r=(bO)*°(£/b) (90) 

The O equation of the quantum mechanics can be defined as 

= (bO)°(T7b) (91) 



Table 12. Quantum equations set of trigintaduonion field T-C 



Energy quantum 


U = (bO)* ° (M /b) 


Power quantum 


£ = (bO) ° (1/ lb) 


Field potential quantum 


T> = (bO)* ° (X/b) 


Field strength quantum 


(? = (bO)°(D/b) 


Field source quantum 


T=(bO)*°(£/b) 


Force quantum 


= (bO) ° (Tib) 



8. Conclusions 

By analogy with the four sorts of octonionic fields and twelve sorts of sedenion fields, four 
sorts of trigintaduonion fields and their special case have been developed, including their field 
equations, quantum equations and some new unknown particles. 

In trigintaduonion field T-X, the study deduces the Dirac equation, Schrodinger equation, 
Klein-Gordon equation and some newfound equations of sub-quarks etc. It infers four sorts of 
Dirac-like equations of intermediate particles among sub-quarks etc. It predicts that there are 
some new particles of field sources (sub-quarks etc.) and their intermediate particles. 

In trigintaduonion field T-A, the paper draws the Yang-Mills equation, Dirac equation, 
Schrodinger equation and Klein-Gordon equation of the quarks and leptons etc. It infers three 
sorts of Dirac-like equations of intermediate particles among quarks and leptons. It draws 
some conclusions of field source particles and intermediate particles which are consistent 
with current electro-weak theory. It predicts that there are some new unknown particles of 
field sources (quarks and leptons) and their intermediate particles. 
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In trigintaduonion field T-B, the research infers the Dirac equation, Schrodinger equation, 
Klein-Gordon equation and some newfound equations of electrons and masses etc. It deduces 
two sorts of Dirac-like equations of intermediate particles among electrons and masses etc. It 
draws some conclusions of field source particles and intermediate particles which are 
consistent with current electromagnetic and gravitational theories etc. It predicts that there are 
some new unknown particles of field sources (electrons and masses etc.) and their 
intermediate particles. 

In trigintaduonion field T-S, the thesis concludes the Dirac equation, Schrodinger equation 
and Klein-Gordon equation of the galaxies etc. It infers Dirac-like equation of intermediate 
particles among galaxies. It predicts that there are some new unknown particles of field 
sources and their intermediate particles. 

In the trigintaduonion field theory, we can find that the interplays among all eight sorts of 
interactions are much more mysterious and complicated than we found and imagined before. 
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